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Detailed report 

1 . Name of the invention 

manufacturing method for a stamper for optical disk substrate 

2. Sphere of patent request 
(requested clause 1) 

This invention is regarding a manufacturing method for a stamper for optical disk 
substrates which has the following characteristics: A release layer such as Cr02, TiN is 
applied to the surface of a father stamper completed by a laser cutting mastering process. 
Next, a replica is produced by a 2P (photo polymer) mold. Using this replica as a master, 
the surface is made electrically conductive by applying a nickel layer by sputtering and a 
nickel electroplating process is done. Back side grinding and inner and outer diameter 
sizing are done, and a child stamper is made, 
(requested clause 2) 

This invention is regarding the manufacturing method for a stamper for the optical 
disk substrate in requested clause 1 where the base of the 2P replica mold is a glass or 
plastic substrate at least 2 mm thick. 
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(requested clause 2) 

This invention is regarding the manufacturing method for a stamper for the optical 
disk substrate in requested clause 1 where a metal, glass, or ceramic plate is attached to 
the back side of the molded 2P replica. 

3. Detailed explanation of invention 
(field of industrial use) 

This invention is regarding a manufacturing method for a stamper for substrates 
for optical memory such as compact disks, optical magnetic disks, etc. 

(prior art) 

In the former manufacturing process for a stamper for optical memory substrates, a 
photo resist is first applied uniformly on a ground glass substrate by a spin coater to form 
a layer with the necessary thickness. After pre-baking, it is exposed by a laser cutting 
machine. It is then developed, and the desired pits or grooves are formed. 

Next, silver or nickel is sputtered on this original glass disk. After its surface is 
made conductive, nickel electroplating is done. Next, it is finished to a uniform thickness 
and surface roughness by back side grinding. 

This electroplated nickel layer is peeled off from the glass substrate. After the 
inner and outer diameter are sized, resist is removed by solvent washing, and the stamper 
is complete. 

When a child stamper is produced using this stamper as the father, the father 
stamper is immersed in a bichromic acid solution in a mold-release process. Next, after 
the surface is made conductive by nickel sputtering, nickel electroplating are done, and it 
is released from the father stamper. A mother stamper which is the master for the child 
stamper is made. 

By performing the same process using this mother stamper, a child stamper is 
copied from the father. 

(problems that this invention tries to solve) 

In the prior art, when the father is used as a stamper to form the substrate directly, 
all processes starting from polishing the glass have to be done for each stamper, so the 
numbers of process steps is high, and so is the cost. 

Since process conditions change for each stamper, quality is not stable. The lead 
pitch of an optical magnetic memory substrate is very critical. Making stamper fit this 
standard has had many problems. 

In producing a child stamper from the father, the number of processes is too high 
because of repeated nickel electroplating and back-side grinding. It has had many other 
problems such as generation of strain (warping) due to stresses form nickel electroplating. 
The process in this invention is much better since the back-side grinding of the final child 
stamper is the only grinding process required. 

Therefore, in order to solve these problems with the former method, the object of 
this invention is to reduce the number of process steps a great deal and to improve and 
stabilize the quality of the child stamper by simplifying the process. 
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(steps for solution) 

In order to solve the above problems, the manufacturing method for a stamper for 
optical disk substrates of this invention has the following characteristics: The surface of a 
father stamper completed by a laser cutting mastering process is coated with a release film 
such as Cr0 2 or TiN. Next, a replica is made in a 2P (photo polymer) mold. Using this 
replica as a master, the surface is made conductive by nickel sputtering, and a nickel 
electroplating process is done. Back side grinding is done and the inner and outer 
diameters are sized, and the child stamper is complete. 

The base of the replica in the 2P molding process is a glass or plastic substrate at 
least 2 mm thick. A metal or ceramic plate is attached to the back side of this replica. 

(function) 

According to this invention, it is possible to manufacture many child stampers from 
one father stamper with good quality by using replicas made by 2P molding as masters 
having equal quality to that of the father. 

By using a mold-release process on the surface of the father stamper, it is possible 
io release the 2P mold replica easily from the stamper surface. Contamination of the 
father stamper surface is minimum, and 2P molding can be done continuously. 

Since it is possible postpone rear-side grinding of this replica until after the 
conductive process and electroplating, there is no damage to the surface of the stamper, 
unlike the former process which had several grinding steps. 

The reason that a thick glass or plastic substrate is used as a base for the replica or 
why a metal or ceramic plate, etc., is attached to the back side of the replica is to improve 
strength of the replica which has been molded by the 2P process. By doing so, 
deformation of the replica due to stress in the electroplating process or back side grinding 
is prevented. 

(example of practice) 

In the following, one example of practice of this invention is going to be explained 
based on figures. 

First, a father stamper was evaluated by a stamper inspection device, and defects 
and lead characteristics were measured. A good product stamper 1 which was qualified to 
a predetermined spec was selected. 

On the surface of this stamper, a mold release layer of TiN film 2 was formed with 
a thickness of approximately 500 A by sputtering. 

On the treated surface of this stamper, 2P resin 3 was applied. After defoaming, a 
clear plastic substrate 4 was applied, and it was cured by UV irradiation 5. 

After curing, the replica plate (4, 5) was peeled off from the stamper 1. Next, a 4 
mm thick glass plate 6 was attached to the back side of this replica using epoxy adhesive. 

After a nickel sputtering process (7) was done to this replica (4, 5, 6) to make its 
surface conductive, nickel electroplating was done, and its thickness was approximately 
300 \i. (8) 

Next, this electroplated surface was ground directly, and it was finished to a 
predetermined thickness and surface roughness. Finally, the nickel electroplated layers (7, 
8) were stripped from the replica plate. After the inner and outer diameters were sized, 
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washing was, and a child stamper used for molding substrates for optical memory was 
manufactured. 

(effects of this invention) 

As stated above, in this invention a stamper for optical disk substrates is 
manufactured by first applying a release film such as Cr0 2 or TiN to the surface of a father 
stamper. Next, a replica is made by 2P (photo polymer) molding. Using this replica as a 
master, the surface is made conductive and nickel electroplating is done. This is the 
manufacturing process for a stamper for optical substrates. By performing it repeatedly 
using the same father stamper, it is possible to manufacture many child stampers from one 
good father stamper easily. 

The reason that a thick glass or plastic substrate is used as a base for the replica or 
why a metal or ceramic plate, etc., is attached to the back side of the replica is to improve 
strength of the replica which has been molded by the 2P process. By doing so, 
deformation of the replica due to stress in the electroplating process or back side grinding 
is prevented. 

4. Simple explanation of figures 

Figure 1 (a) to (e) show the manufacturing method for a stamper for optical disk 
substrates according to this invention. 
1 : father stamper 
2: TiN film 
3: 2P resin 
4: plastic substrate 
5: UV irradiation 
6: glass plate 
7: nickel sputtering 
8: nickel electroplating 

Applicant: Seiko Epson Corp. 

Assigned Representative: Kisaburo Suzuki, Patent Attorney, and 1 other 
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